
Tap chi Cong ngh? Sinh hqc 9(3): 333-340,2011 

^ i ^ i f o T . ^ ' ^ ™^^ " ' * ™''^° ^^^^ ^^'^ ^^NG LA DO VIRUS BANG KY 

NguySn Thi Hai Y i n ' ' , Pham Thj Vli , ' , Chu Hoing Hi' , Chu Hoing Mau', Le TrSn Binh' 

'Dai hpc Thdi Nguyen 
^Vien Cong nghe sinh hpc 

TOM TAT 

Hi^n nay, c6ng ngh? RNAi trong vi^c t^o cfiy tr6ng kh^ng vims dang 1̂  hir(hig nghien cuu kha quan va 
S S / ' ^ S r r T r v r ' ^ p ' " ' "hifiu ph6ng thf nghi?m tren the gidi. Trong nghien cuu nSy, clu tnic 
^ ^ S ^ A ? . ' ^ ' '^^1 ""^^-''"' '*'?*" S^" ^'^ ^^ ^ ' •^"'' "To-na'" Yellow Leaf Curl Viet Nam Virus 
(TYLCVV) da diroc su dyng d6 chuyen vilo ci chua gi^ng PT18 thong qua vl khudn Agrobaclerium 
tumefaciens Kiem tra sv c6 m^t caa gen chuyen trong cfic d6ng ca chua t^i sinh co kha nSng khang kanamycin 
(Km) cho 21/23 d6ng dtrong tinh bang phdn ung PCR, Su dyng 2 phirong phdp lay nhilm virus g6m thong qua 
nguon bo phan ty nhifin vh qua vet thuong bang gh^p kp vdi cSy b^nh dl ddnh gid tinh khang TYLCW cho 21 
ddng ca chua TO chuyfin gen mang cau tnJc RNAi/pGWTLCV-C, j+CPj, KSt qua cho thdy ti le cay khdne hoan 
toan ydi virus TYLCVV gay b^nh xoan la cii chua la 4/21 dong chigm 19%. Xdc dinh sy phan Ii cfia gen 
chuyen o the h? Tl Uong cic ddng nay bang chi thj khang khdng sinh Km. Hai ddng LCPl-4 va LCPl-16 cho 
ket qua phan li gen theo ty 1§ 3:1 (3 cay mang gen : 1 cSy khong mang gen). Ket qud phan tfch tinh khing virus 
cua dong LCPl-4 the h§ TI cho thay ty I? khdng hoan toan vdi TYLCVV la 17/43 cay chiim 39% 

Tu khoa: cd chua PTI8. chuyin gen. RNA interference. Tomato Yellow Leaf Curl Viet Nam Virus 

Virus xo5n vang la ca chua Tomato Yellow Leaf 
Curl Virus (TYLCV) la nguyen nhab gay benh xoan 
vang la tren nhieu doi lugng cay trdng hp ca nhu ca 
chua, thuoc la, khoai tay...lam thiet hai nghiem 
trong dfin nang suat, chat lugng cay tr6ng. Nang suit 
thiet hai trung binh tir 55 - 90% tham chi la 100% 
khi cay bj nhilm b?nh nay (Raynaud et al, 2003). Vi 
vay, viec nghien ciiu tao cSy tr6ng co kha nang 
khang lai nhffng chiing virus nay la ri t co y nghTa d6i 
voi viec cai thien nSng suit va chit lugmg gi6ng cay. 

TYLCV thuQC chi Begomovirus. hp 
Geminiviridae dupc phat hien lin diu tien a Israel 
vao nam 1939 (Pico el al, 1996). Cac virus trong chi 
Begomovirus dupc chia lam 3 nhom chinh dira vao 
ciu tnic genome cua chiing bao g6m loai hai vong 
gen - the dipartite, lo^i mpt vong gen nhung dich m3 
thanh hai khung dpc rieng bi?t - th^ monopartite va 
loai mpt vong gen kem DNA ve tinh (Chowda el al, 
2005; Idris, Brown, 2006; Ha et al. 2008). Genome 
ciia TYLCV gflm 6 gen chirc nang do la cac gen VI 
(CP), V2 (pCP), C I , C2, C3, C4. Cac gen trong he 
gen ciia TYLCV co th6 n im trfin ciing mflt vong 
DNA-A ho5c hai vong DNA-A va DNA-B rieng biet 
tuy chiing virus va ngSn each voi nhau bai mpt viing 
lien gen khoang ISO - 250 nucleotide. 

TYLCV duoc lan truydn nha loai bp phin 
Bemisia tabaci, day la loai con trung c6 siic sinh san 
nhanh va manh, dai dich do sir bung phat s6 lupng 
ciia chung gay ra da dupc ghi nhan. Ben canh cac 
bien phap kiem soat nhu pbun thufic tru con trung, 
tim kiem nguon gen khang virus tu nhien, chuyfin gen 
CO nguon goc virus gay benh, thi hien nay RNAi la ca 
che gay bat hoat gen mdi dang duac chii y nghien 
cuu ung dung (Herr, 2005). RNAi duac khai diu 
bang viec phan cat phan tii RNA chu6i kep (dsRNA) 
bdfi enzyme Dicer tao thanh cac phan tii siRNA ijc 
che nho co kich thuoc khoang 21-26 nucleotide 
(Bernstein el al, 2001; Hamilton, Baucombe, 1999; 
Meister, Tuschl, 2004). Sau do, cac siRNA nay dupc 
giai xoan va mot mach gan ket vdfi mpt phutc hap da 
protein (RISC) mot each chpn loc tao thanh phiic hpp 
cam ung su bat boat RNA. Sau khi nhan dang mRNA 
dich qua viec bat cap cac base tuong ddng vdi trinh 
tiJ ciia spi dan siRNA trong RISC, mRNA dich bj 
phan cat nhd mpt endonuclease va lam bat hpat gen 
(Hammond el al, 2000; Tabara et al, 2002). Ci thvtc 
vat, RNAi co the duoc thuc hien bang each chuyen 
gen CO cau tnic bieu hien su phien ma cao RNA 
sense, anti-sense hoac RNA kep tdc bo sung chinh nd 
ma chuta trinh tu tuong dong voi gen dich nhu gen 
ciia virus gay benh... (Smith el al, 2000; Helliwell, 
Waterhouse, 2003). 
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Trong 111 gen ciia Begomovirus, gen CP mS hda 
protein vd (coat protein) tham gia ciu t̂ o capside v4 
gen CI ma hda protein sao ch^p (Rep-protein) 1̂  
nhiing gen cd chiic nSng quan trpng trong qud Irinh 
nhfin 16n ciia virus, rn^lt khfic c6n dupc xem M nhOng 
viing gen cd dd bAo ihii cao nen thudng du'pc l̂ ra 
chpn \hm nguyfin li§u trong vi^c thi^t k̂  vector 
chuydn gen t̂ io cfiy khdng virus gSy b^nh d thyc v§l 
(Zrachya el al, 2007; Kamachi et al, 2007), Trong 
bdi bdo ndy, chiing tdi cdng b6 kh qud chuyin ciu 
tnic vector RNAi cd d^ng RNA kep tdc Uf b6 sung 
mang intron (intron-hairpin RNA, ihpRNA) nfim 
gitia hai do^n gen C|,2+Cp2 (san phim gh^p n6i gen 
CI vd CP cua TYLCVV) dudi s\r dieu khiln ciia 
promoter CaMV35S vdo giong cd chua PT18, Ket 
qua ddnh gid tinh khdng b^nh ciia cac ddng cd chua 
chuyen gen the h | TO vd Tl thong qua lay nhiem 
virus TYLCVV sS dupc trinh bdy dudi day. 

VAT Lieu VA PHLTONG PHAP NGHIEN CUU 

VSt lifu nghiSn cAii 

Vat li^a thfTc vpt 

Hat giong cd chua PT18 do Vien Rau qua, Vi$n 
Khoa hpc ndng nghidp Viet Nam cung cip, 

Chiing vi khudn 

Chiing vi khuan Agrobaclerium tumefaciens 
mang ciu tnic RNAi/pGWTLCV-C, 2+CP2 do 
Nguyen Thj Hdi Yfin vd cpng su thiSt ki (Nguyen 
Thi Hai Yin e/a/., 2010). 

Phinmg phdp nghian cihi 

Chuyin cdu true RNAi/pGWTLCV-C, 2+CP2 vdo cd 
chua PT18 

De chuyen cau tnic RNAi vdo giong ca chua 
PTl 8, chiing tdi tham khao quy trinh chuyen gen ciia 
Dd Xuan Ddng va dong tac gid (Dd Xuan Dong et 
al. 2007) 

Tao dich huyen phit vi khudn 

Mpt ngay trudc khi bien nap, tiin hanh nuoi lie 
m§t khuan l̂ c vi khuin A. tumefaciens C58 
pGV2260 mang ciu tnic RNAi/pGWTLCV-
C| 2+CP2 trong 3 ml mdi trudng LB long bd sung 
streptomycin 40mg/l, spectinomycm 100 mg/l vd 
rifamycin 50 mg/l trong khodng thdi gian 7 - 8 h d 
28"C vai tdc dO 200v/phut. Sau do hiit 1 ml djch 
khuan vira nuoi sang 15 ml LB bd sung khdng sinh 
nhu tren, tien hanh nudi ISc qua dem cho den khi 
OD660 = 0 ,7 -1 ,0 . Tiip theo, hiit 4 - 5 ml dich khuin 
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111 ml LH long khong bo sung khang sinh, 
(len ()D,„,„ 11.7-1.0 Dicli khuin dirpc ly 

in\'p iitmg HI phul dc Ihu le bao vi khu^n, 
,iii<lii(K lio;i trong clung dich "2MS(0D,„„ = 

( 'hiiiui l<i viil Ik-ii VII hn'-ii nap 

\\.\\ 1.1 (liii.i I'I IK s;iii khi dirirc khif triing bang 
1 nil 711" v,i tiling IIKII javcn '^0% duac tham kho va 
1 liii iiiiy miim Ircn mdi Iruang MS trong khoang thdi 
y_\.\\\ 7-1(1 ngay. Su dung dan sac cai hai dau cac la 
111,1111 IIL L!,"i\ Inn ihirnng Sau do ngam vao difh 
liii\i.'n pliii \i kliii.in Ircn trong khoang ihoi gian 31) 
[ihiil I it'p (In, i_;iL manh la mam duac tham khd va 
thiivi^'ii len inni irifong ddng nudi cay (MS (1-V) bo 
siiiiL' 2u\\: 1 li.MV 2mg/l NAA, 30 g/1 sucrose va 7,5g 
,ig,ir pi I "^ X] Sau 2 ngay. cac manh la duoc 
t liiivcn IC'ii moi Inning lai smh (mdi trudng C MS (I 

\ I hd sung 2 mg ! /catin. 30% sucrose va 7.5g 
iigar, pi I *i.S) Mil khang smh diet khuan cefotaxim 
5{\[\ mg. I vii kbang smh chon loc kanamycin 50 mg/l 
Sau . 3 - 4 tuan. tac thni hinh thanh duoc cat chuyen 
sang mdi irudng ra re (Mni trudng B. MS (l-V) bd 
sung (1.3 mg'l IBA, 15 g,'l sucrose va 7.5 g agar. pH 

'i.S) CO bd sung celdiaxim 250 mg*"! va kanamycin 
'ill mg 1 Nhung t:ay ra re tren mdi tnrong chon loc se 
(liroc nhan \d linh ircn mdi trudng MS (1-V) bd 
sung I mg. I /calm. .lO".) sucrose \ a 7.5 g agar vdi 
pi I ^ X lie dam bao sd lupng nhieu cay cung ddng 
pliik- vu ihn \ii;c danh gia tinh khang virus cua cac 
dong L.a\ Lhuyen gen Cac cay con the he TO sau 2 
luan ircii mdi inrdng ra re se duoc trong ra bau irau : 
cai 1 I hoac bau dat va cham sdc dac biet Irong 7 
- 10 iigav sail do chuvcn sang hau dat Idn hoac dem 
irdim irnniz viron ihi niibicni. 

lidnb fiid t at donji cd chu. chiiyci 

<loi!^ Jiii.iJnili 
I gen chuyen trong 

Hill la ca chua a giai doan cay trdng trong vuon 
llii nghicni sau 3 luiin Tach chi^! DNA tdng so theo 
phuong [liiap diing CTAB (Collins, Symons, 1992] 
CO cai lien cbo phii htip voi di^u kien thi nghiem lai 
Vii'i Nam Mau ki c;i chua dupc nghien nhanh trong 
mio long, bo sung dem lach va li 65"C trong 2 li. 
Dimg phenol chloroform: isoamylalchohol (25 24:1) 
dc Inai bo lap chat vd diing jsopropanol de tiia DNA, 
Crcn dac liicu duoc khuech dai vdi cap moi dung 
trong ihici kc vector chuyen gen (Nguyen Hai Yen a 
til. 20 KM Thanh phin phan irng PCR bao gdm 12 l̂i 
l l :(). 2 )il dem l(l\ . 2^1 MgCl; 25 mM. 1.6 fil 
dN It's 2,5 inM: O.S îl mdi 10 pmol mdi loai. 3 fil 
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DNA tdng sd va 0,4 fil Tag DNA polymerase lu/^l. 
Phan ling dirac tiln hanh trong mdy PCR vdi chu 
trinh nhiet bao gdm cdc budc: 94''C/5 phiit; 30 chu 
ky (94"C/1 phiit; 52''C/1 phut; 72°C/1 phiit); ket thuc 
d72''C/10phut. 

Ddnh gid tinh khdng TYLCW thong qua lay nhiem 
nguon bp phdn tif nhien 

Tien hdnh trdng cdc ddng cd chua chuyen ciu 
true gen RNAi/pGWTLCV-C|,2+CP: (ky hi^u Id 
LCPl) va ddi chiing (WT - cd chua PTI8 khdng 
chuyin gen) trong vudn thi nghiam cd dp l\rc b?nh 
cao vdi sir cd mdt ddng dao cd thi cua quin the bp 
phin ben canh nhirng cay cd chua WT dS nhiem 
benh, Bd tri trdng cay theo hang trong dd cay WT da 
bj b?nh mCrc dp S2 din S4 tr^ng d hang giiJa vd cac 
ddng cdy chuyin gen vd ddi chimg trdng hai hdng 2 
ben vdi khodng each la 40 cm. Xdc djnh s\r cd mdt 
cua bp phan thong qua quan sat va dim sd lupng bp 
phan cd mat tren cay sau khoang thdi gian 3 ngay 
mpt lan vao cimg khoang thdi diim trong ngdy. Moi 
ddng ca chua chuyen gen theo ddi it nhit 5 cay. 

Bdnh gid linh khdng bdng phuang phdp ghep dp cdy 
lanh vai cdy mang benh 

Trdng cac ddng cay can kiem tra vdo chdu thi 
nghiem vd tiin hdnh ghep sau khi cay dat chiiu cao 
khoang 30 - 35 cm. Dimg dao lam sic cit vat mpt 
mieng nhd (ddi 1,5 - 2 cm rdng 0,4 - 0,5 cm) vira cham 
vdo ldp go cua cay d vi tri gan ngpn chd canh non ciia 
cdy, Diing day bupc hai mat cit ciia 2 cay nhdm tao 
thuan Ipi cho su di chuyen cua virus tir cay b^nh sang 
cay Idnh. Diing binh xit phun suong len toan bO cay 
sau khi ghep vd chup Idng each li cdn trimg. Theo ddi 
bieu iiien b^nh trong thdi gian 60 ngdy. 

Cdc chi tieu ddnh gid muc dp bieu hien benh 

Xac dinh cdc muc dp bieu hi^n benh theo tieu 

chf Lapidot va Friedmann dua ra nam 2002. Theo 
cdc tdc gia, bieu hi|n b^nh xodn vdng la do TYLCV 
dupc chia 1dm 4 mite dp tir 0 din 4 (ki hieu tir SO din 
S4)(Hinhl). 

Phdn tich suphdn li gen chuyin & ihi he Tl bdng chi 
thj khdng khdng sinh Km 

H t̂ cay TO sau khi phai kho dupc gieo trong 
ch|u thi n^i^m cho ndy mam. Cay con 3 ngdy tudi 
dupc phun khdng sinh Km n6ng dd 100 mg/l. Tiin 
hanh phim 3̂  lin vdi thdi gian cdch nhau 5 ngay. 
Trudc mdi lin phun khdng sinh khdng tudi trong 
khodng 2 - 3 ngdy. Ty le phdn ly cay T| dupc linh 
bdng sd cay khdng Km/sd cay khong khang Km. 

KfiT QUA VA T H A O LUAN 

Tao cdy cd chua chuyen gen mang cau true 
RNAi/pGWTLCV-Ci.2+CP2 

Vdi 546 manh Id mim Idy nhilm vi khudn 
mang ciu tnic RNAi/pCWTLCV-C, 2+CP2 trong 3 
Id thi nghiem, sau cdc giai doan nudi cay vd chpn 
Ipc thu dupc 23 ddng ca chua TO sdng sdt va ra rl 
tren mdi trudng nuoi cay cd bd sung khang sinh 
Km 50 mg/l (Bdng 1). Cdc ddng cd chua chuyin 
gen dupc nhan vd tinh de ddm bao sd lupng cay 
can thiet cho phdn tich tinh khang virus. Cdy con 
TO tren mdi tnrdng ra r l 2 tuin dupc ra bdu triu 
cat hoac ra t̂ r̂c tiip biu dit. Kit qua cho thiy 
trung binh 20 cdy ra biu triu cat thi cd 18 cay 
sdng sdt. Ty le sdng sdt cua cay con khi ra true 
tiep bau ddt thdp hon trung binh khodng 15/20 
cay. Tuy nhien cdc cay ra biu dit cd biiu hien 
xanh tdt vd mdp m^p hon ding thdi khi trdng 
trong vudn uom phyc bdi va Idn nhanh han so vdi 
cdy ra bdu trau cdt. 

Bang 1, Kk qua bi4n nap cau triic RNAi/pGWTLCV-C, z+CPj vdo cS chua PTl 8, 

16 thi nghiem S6 manh la bi^n So cum ch6i hinh S6 choi song sdt /C+Km So cSy ra ri 
n9p thanli ,B^„^ 

Tong s6 

Gill chu: B. moi Inrong ra re, C. moi tnti/ng t^i sinh; ndng dd Km Id 50 mg/l. 



Kiim tra sy c6 m§t ciia gen chuyin trong cdc 
ddng cd chua b ing k^ thu$t PCR 

DNA tdng so dupc tdch chiet tir cdc miu la cd 
chua cd ly sd OD3(,onm'ODiK„„,„ ndm trong khodng 
1,8 - 2,0 ddm bdo chit lupng cho phdn irng nhdn 
gen tiep theo, Thyc hi?n phdn irng PCR vdi c$p 
mdi diing trong thiit ke vector d i kiim tra sy cd 
m$t cua do^n gen can chuyin trong 23 ddng tdi 
sinh cd khd nSng khdng Km. Ket qud di^n di cho 
thay cd 2 ddng ( s i 9, 17) khdng thu dupc sdn 
phim PCR. cdn l^i 21 ddng diu nh |n dupc m^t 
bdng duy nhit vdi kich thudc khodng 600 bp phii 
hpp vdi kich thudc ciia dogn gen gh6p ni l gi&a CI 
vd CP dd dupc thiit ke trong c iu tnic 
RNAi/pGWTLCV-C| 2+CP2 d i chuyin vdo cdc 
ddng ca chua, Diiu ndy cho thiy cau triic RNAi 
mang do^n gh6p ndi gen CP vd gen CI dd dupc 
chuyin thdnh cdng vao cd chua PTl8 Vi vay, cac 
thi nghiem tron§ phan tich cdy chuyen gen c in 
phai tiin hdnh de kiim tra sy bieu hi?n gen trong 
cay chuyen gen 

Tinh khdng virus cua cdc ddng cd chua chuyen 
gen the hf TO 

Phuang phdp thit tinh khdng cua cdy chuyen gen 
vdi TYLCV thudng dupc sir dyng nhat Id thdng qua 

mdi gidi. I uv nhicn phirong phap nay ihuang kho 
khdn do Klioiii! chu dong duoc ngudn benh Chiing 
tdi sir dyng dong ihin hai phuong pliiip di- lay nhiem 
virus Id llionii L\uii nguon bo phan tu nhien trong 
vudn th( n.uhicii] vol mai ilo bo pban cao va thdng 
.qua vi t tbiron 1; (ghep apt de danh gia linh khang cua 
21 ddng 1.1 cliiia I( r i chuyen cdu Iriie gen 
RNAi/pGWII ( V-( , •( I', va doi chimg WT nhit 
dd md td. 

Qua tlicti doi so lirni ho phan chich hiit o cac 
ddng cd chua Lhiiycn gen va ddi chirng thay hau hel 
nh&ng lin ihco doi deu \ual hien cd bp phan chich 
tren cdc ca\ can danh gia vai sd lupng tuong doi 
dong deu klinang 5 - 7 coir/cdy/luot quan sat. Sau 40 
ngdy thee doi bicu hien benh sau lay nhiem bo phan 
cho 21 ddng ca elnid chuyen gen TO thu duac 4 dong 
cd biiu hien khang hoan toan vai TYLCVV (cac 
ddngLCI ' l : , L C P M . I.CPl-8 va LCPI-16| va 17 
ddng nhiem benh xoan vang la vai cac mirc dd bieu 
hi^n kha-- nhau (Bang i) Tu\ nhicn so vdi doi 
chirng cdi dong na> CO bicu hien benh cham hon vii 
miicdpcliLiven benh ciing kiu h<.m kha nhieu Cuihe, 
sau 20 nga> lay nhiim T Y L C W cac ddng chuyen 
gen mdi HKU hien benh o mirc do SI (chdm ban doi 
chiing 10 iigayl vol l\ le nhiem !a 1221 dong va hau 
hit deu chuvcn len i.ac mire benh nang ban sau 10 
ngdy (dii chung la f̂  den " nga\ I. 

Bang 2. MCrc d^ biiu hi^n b#nh cua 21 dong cS chua chuyin gen LCPl the he TO va doi chung sau lay nhi^m TYLCW 

Dong c i y Mi>c do nhiem bfnh S6 cAy bi iu hi$n b^nh sau I i y nhi 

10 ngdy 20 ngAy 

Tong ddng bieu hien 
— benh sau danh gia 

Ghi chu: Mfii ddng LCPl Idy nhlfim 5 cay. Kit qud cu6i ciing thu d u ^ 4 dong khang hoan loan, 5 dbng bieu hien benh mifc 
dd 1 ; g ddng biiu hi|n benh mipc 2 vd 3 ddng biSu hi^n b^nh d mirc 3 sau 40 ngay theo doi 
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W r ^ * ^ ^ ^ 
so-Cay khong nhieni SI Nhung la iren dinh S2 La vang \ 
benh, smh truong va ngpn co bieu hien vang nhe o mep L̂  
phat Inen binh nhe 6 mep la 
thu'6-ng 

S.3 La vang, noan va S'l Lii xoan, kich 
cup xuong d6ng Ihoi Ihuo'c la Ihu nho 
kich thuoc b| thu nho nhieu, cay c^n c6i ua 
lai ngung sinh Iruong 

Hinh 1. Cac muc do bieu hien benh i-hun do nhiciii TYLCV (Theo L,ipidol , Friedmann, 2002) 

M l 2 3 4 5 6 7 8 91011121314151617181920212223242526 

750bp-l 
50Obp-| 

l i nh 2. San pham PCR kiem tra su co mat cua c 
1 06i Chung am (nuoc). 2 Doi chung duo'ng (pla 

Hinh 3. Ddng LCPl-4. (Hinh ben irdi) bieu hi§n tinh khang 
b|nh sau 60 ngSy theo doi so vdi 36\ chiing (Hinh ben phdi) 
b5ng phirong phap lay nhilm bo phdn br nhiSn. 

Ddi vdi hinh thurc lay nhiem ngudn benh qua vet 
Ihuang bang ghep, chiing tdi ciing thu dupc 4 ddng 

u true gen CP+C1 trong cac dong ca chua chuyen gen M Macker 1 kb 
Tiid mang gen chuyen), 3 Cay WT. 4-26 Cac dong ca chua chuyen gen 

kliaiig hoan loan vdi TYLCVV nhu tren. Phuong 
phap na> co uu diem la kha chu dong trong vice 
chuan bi nguon benh va kha nang lay nhiem ngudn 
benh kha dong deu giira cac ddng can danh giii, Tu> 
nhicn khi su dung phuang phap nay, bicu liicii benh 
xual hicn mudn hon kha nhieu. Ddi chimg bicu liicn 
benh ^au 2(1 ngiiy ghep. cac dong chuyen gen bat dan 
hieu hicn benh .sau 30 ngay. cd ddng 40 ngay moi 
hieu hien benh, Nhmrc diem chinh khi sir dung 
phuong phiip nay rat ton cdng MIC \;i din hoi ky thual 
ghep dc thanh cdng. 

Chiing tdi nhan thay. trong so 4 ddng khang 
hoan loan, ddng LCPI-K co bieu hien benh nhe miic 
dp SI sau 30 ngdy lay nhilm bo phdn. Tuy nhien, 
benh chi bilu hien trong khodng 10 ngdy sau dd 
khdng cdn niia, cdc la non mdi ra lai cd kieu hinh 
binh thudng nhu cay khdng bi benh. DiSu nay cd 
thg gidi thich do cdu triic RNAi duoc chuydn vao 
vdn hoat dpng nhung khdng on dinh hoac do cay 
con nhd nen kha nang khang benh kem hon, khi cay • 
Idn vd khde thi kha nang khdng dupc hoan todn. 
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D$c bi?t, ddng LCPl-2 luy cd bilu hi^n khdng hodn 
todn nhung kilu hinh ddng ndy cd sy thay doi, cdc 
qud deu ra d dinh ngpn ciia cdy vd kich thu'dc qud 
rat nhd tuang duong vdi kich thudc qud cd chua bi. 
Dieu ndy cd the do vj tri gen chuyen dd 1dm dnh 
hudng den mpt s6 gen li€n quan den bilu hi^n kilu 
hinh ciia cay. 

Phfin t k h sv phfln li gen chuyin vd d$c d i lm 
khdng TYLCVV th i h ^ T I 

Lya chpn nhtfng ddng cd khd ndng khdng cao 
vdi TYLCVV d thi h^ TO dc phdn tich sy phdn li 
gen chuyin d\ra vdo chi thj khdng khdng sinh Km 
nhu dd trinh bdy. Kit qud cho th^y, trong tSng s6 4 
ddng TO khdng hodn todn vdi TYLCVV cd 2 ddng 
cho ty 1̂  phdn !i Tl Id 3:1 theo djnh lu$t ciJa Mendel, 
dd Id cdc ddng L C P M vd LCPl-16 (Bdng 2). 

Ket qud phdn tich 43 cdy Tl khdng Km thu dupc 
tij hpt TO cua ddng L C P M cd 17 cdy khdng hodn 
toan vdi TYLCVV sau 60 ngay theo ddi. So cay cdn 
l^i bieu hi^n tinh khdng kem hen, da sd sau khi cdc 
cay nay ra hoa thi cd bieu hi^n nhiem b^nh nh? tit 
mure dp SI den S3. Theo suy dodn ciia chiing tdi, rat 
cd the nhihig cdy cd bieu hi^n khdng cao d th i h§ Tl 
la nhiing cdy mang ddng hpp tit ve gen chuyen va 
cac gen hoat ddng hi^u qua hon. De cd kit qud chinh 
xdc cdn tten hdnh phan tich nh&ng ddng ndy d the h^ 
tiep theo. 

Hi^u qua khang virus bdng ky thuat RNAi d 
thyc vat lan ddu tien dupc chimg minh vdi cong trinh 
ciia Waterhouse vd dong tdc gid (1998) khi sir dyng 
gen md hda protein xir ly sau dich md HC-pro cua 
virus Y khoai tay de khdng lai chinh virus ndy. 

Ngay sau dd k j thu^t ndy dd dupc ling dyng vd t̂ o 
ra nhilu gi6ng cdy tr6ng khdng virus (Kalantidis et 
al, 2002; Missiou et al, 2004; Wang et al, 2000). 
Cdc nghien cihi chii ylu tdp trung nhdm bat ho^t cdc 
gen md hda protein chinh ciia virus khi sii d^og 
nh&ng clu true RNAi cd ch&a trinh ty gen virus Idp 
l9i ddo chilu (hairpin RNA, hpRNA). Ndm 20(30, 
Smith vd d6ng tdc gid d3 nh§n thiy cdu tnic k?p tdc 
hpRNA cd do^in intron (ihpRNA) ndm gi&a hai do^n 
lip i^i ddo chilu c6 hi^u qud bi t ho^t gen sau phien 
md 6 nh&ng cdy chuyin gen len din 100%, hrong khi 
cau tnic hpRNA khong cd intron chi cho hi^u qui 
tuong ung Id 69%. Sau ndy, nhieu nghien cuu ciing 
dd chung minh tinh hi^u qud cao ciia cdu true 
ihpRNA cd nguon goc gen virus gdy b$nh ddi vdi 
vi^c t^o cay chuyen gen Ididng l^i chinh virus d6 
(Bonfim et al, 2007). TYLCV Id vims DNA nen 
hi?u qud bat ho^t gen thdng qua RNAi ddi vdi lo î 
virus ndy thudng khd khdn hen do sy bat boat khdng 
xdy ra hodn todn. Tuy nhien, cdc cdng trinh chuyin 
gen khdng TYLCV vdo cd chua khi sit dung don 
do^n gen cua chimg dd dupc cdng bd (Abhary ei al, 
2006; Asad el al, 2003; Fuentes el al, 2006). Ben 
canh dd, nhihig phat hi^n chumg minh sy kim hdm ca 
che RNAi ciia cdc protein dupc md hda bdi cdc gen 
cdn l^i chua bj bdt ho^t trong h^ gen virus ciing da 
dupc dua ra (Avi et al, 2007; Kon et al, 2007; 
Trinks et al, 2005; Vanitharani et al, 2004). Ou 
tnic gen RNAi/pGWTLCV-C,j+CP2 dupc chuyin 
vao cd chua cd kha ndng bat ho^t dong thoi hai gen 
quan trpng ciia TYLCV dd thu drnTc kit qud budc 
ddu khd quan. De tdng cudng hipu qud khdng vd duy 
tri tinh khdng dn d)nh, lau ddi thi sy bdt boat dong 
thdi nhieu gen chirc ndng ciia vinos can phdi ditcic 
tien hanh. 

Bdng 3. Su* phdn li gen chuyin vA linh khdng TYLCW ciia m^ sd OOng LCPl th6 h$ Tl 

D6ng 

LCPl-4 

LCP1-8 

LCPl-16 

H9t 

142 

54 

89 

TInli 

K h i n g 
Km 

102 

54 

66 

1 k h i n g Km 

khdng 
k h i n g 

36 

0 

23 

T y i « 

3 ; 1 

3 : 1 

x' 

0,087 

0 034 

C i y 

43 

30 

27 

SO 

17 

Tinh k h i n g T Y L C W 

S I S2 S3 

12 9 5 

S4 

0 

l$% 

39 

Ghi ChO: (-) khdng xic î nh hodc chi/a dfin hinh phin tich, Nhung gii trj j^ bd hon 3,84 (~p>=0.05) thi gii W quan sat phii 
hpp vdl gii trj tinh toin dudi djnh ludt Mendel (http://www2,lv.psu.edu/jxm57/irp/chisquar,html) 

KET LUAN cho ki t qua duang tinh vdi phdn iJmg PCR kilm tra 
sy cd m$t ciia gen chuyin. Sit dyng 2 phuorng phap 

Sii dung vector chuyen gen cau tnic RNAi mang lay nhiem bp phdn ty nhien vd ghep dp vdi cSy benh 
doan ndi giua hai gen CP vd CI cua TYLCVV de trong ddnh gid tinh khang T Y L C W cho thdy co 
chuyin vao gidng cd chua PT 18 da thu dupc 21 ddng 4/21 ddng cd chua chuyin gen th i h§ TO cd khd nang 
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khang hodn todn vdi virus TYLCVV gdy b^nh xodn 
Id ca chua (chiem 19 %) . 

Cd 2 trong 4 ddng TO khdng TYLCVV cho ty I? 
phan li gen chuyen Id 3 : 1. Ty le khdng hodn todn 
vdl TYLCVV ciia ddng LCPl-4 d thi h? Tl Id 17/43 
cay chiem 39 % 

Ldi cam on: Nghien cuu ndy dupc hodn thanh dual 
sif tdi Irp kinh phi cua de Idi cap Vien Khoa hpc vd 
Cong nghe Viet Nam "Nghien cuu ung dung ky thiipl 
RNAi trong tpo giong cdy trong khdng benh virus " , 
Mpt phdn nghien cini dupc thuc hien tren trang thiet 
bl cua Phong thi nghiem trpng diem Cong nghe gen, 
Vien Cong nghe sinh hpc, Vien Khoa hpc vd Cong 
nghe Viet Nam. 
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D E V E L O P M E N T O F T O M A T O PT18 P L A N T S R E S I S T A N T T O T O M A T O YELLOW 

L E A F C U R L VIRUS BY RNAi T E C H N O L O G Y 

Nguyen Thi Hai Yen'' S Pham Thi V a n \ Cliu Hoang Ha^ Chu Hoang Mau', Le Tran Binh*"' 

'Thai Nguyen University 
^Institute of Biotechnology 

SUMMARY 

Tomato Yellow Leaf Curl Vims (TYLCV) is one of the main causes to decrease productivity and quality 
of solanaceae. The most effective method to prevent TYLCV is the use of resistant varieties. Recently, RNAi 
technology is a new trend in creating virus-resistant plants al many laboratories. We obtained some significant 
achievements by generating these kinds of planL In this report, the RNAi/pGWTLCV-Cl,2+CP2 constnict 
containing Vietnam TYLCV CP and CI genes under controlling of CaMV35S was transformed into tomato 
plants (cv. PTI8)via,,4gro6oc/er(MmfMme/"ac/V«.!-mediated transformation. Five hundred and forty six pieces 
of leave were infected with A tumefaciens carrying this transgene structure After regeneration and selection 
we obtained 23 lines of transgenic plants resistant to 50 mg/l kanamycin. Analysing the presence of transgenes 
in kanamycine-resistant plants by PCR with specific primers, we obtained 21/23 positive lines. Vims resistant 
rate of 21 transgenic lines were tested by grafting and artificial virus infecting that uses Bemisia tabaci as 
transmission vector. The result showed that the 4/21(19%) transgenic lines including LCPl-2, LCPM, LCPl-8 
and LCPl-16 are fiilly resistant to TYLCV, Segregation analysis by kanamycin resistance of these 4 lines in Tl 
progenies showed that two of them (LCPl-4 and LCPl-16) had segregation ratio 3:1 as Mendelian's 
inheritance. In Tl progenies of LCPl-4 line, TYCLV resistant ratio is 17/43 (39%). 

Keywords: Tomato PTI8. transformation. RNA interference. Tomato Yellow Leaf Curl Viet Nam Virus 
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